. Specifically, Ppy overoxidized at 1.8 V for 2 min showed a peak at 800 nm that is associated with the bipolaron band, corresponding to "the highest oxidation state" or "a fully doped state" 1-4 .
However, Ppy overoxidized for ≥5 min showed a substantial reduction in the bipolar absorbance at 800 nm and a peak at 500~550 nm, corresponding to neutral forms. Moreover, Raman spectra of the overoxidized Ppy indicated that the chemical changes that occur during the overoxidation process are highly similar in pattern to those detected using UV-Vis analysis. As shown in Fig 
